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ENHANCED INPUT USING RECOGNIZED 
GESTURES 

FIELD 

[0001] The present disclosure generally relates to controls 
(or Widgets). 

BACKGROUND 

[0002] An input device or pointing device is a hardware 
component that alloWs a computer user to input data into a 
computer. A control (or Widget) is an interface element that 
the computer user interacts With, such as by using an input 
device, to provide a single interaction point for the manipu 
lation of data. 

SUMMARY 

[0003] According to one general implementation, a user 
may interact With an enhanced on-screen control to thereby 
invoke media center functionality, by performing certain ges 
tures that are capable of automatic recognition, based on 
accessing images of the user at various times. Among other 
features, the control may display icons that initially surround 
a representation of the user, such as a hand symbol or cursor, 
effecting easy selection of underlying icon functionality 
through straightforward, intuitive, and natural motions of the 
user’s body. 
[0004] According to another general implementation, a 
computer-implemented process includes recogniZing, from 
?rst and second images, a user’s gesture, and displaying a 
representation of the user in a central region of a control that 
further includes interaction elements disposed radially in 
relation to the central region. The process also includes inter 
acting With the control based on the recogniZeduser’s gesture, 
and controlling an application based on interacting With the 
control. 
[0005] Implementations may include one or more of the 
folloWing features. For instance, the users gesture may be a 
single or multiple ?nger gesture; a single hand gesture; a 
single hand and arm gesture; a single hand and arm, and body 
gesture; a bimanual gesture; a change in a head pose or 
posture; a change in an eye position; a change in a facial 
expression; or a change in a body pose or posture. The rep 
resentation of the user may further be a cursor, an image, an 
icon, or an avatar. 

[0006] Furthermore, the control may be a square shape, a 
circular shape, a circular sector shape, or any other shape. 
Each interaction element may further include an icon associ 
ated With a candidate application, Where interacting With the 
control may further include highlighting the icon associated 
With the recogniZed user’s gesture, and Where controlling the 
application may further include controlling the candidate 
application associated With the highlighted icon. 
[0007] In additional examples, the gesture may include a 
tWo- or three-dimensional position displacement, or a trans 
formation Without position displacement. Recognizing the 
user’s gesture may further include determining a magnitude 
and direction of the users gesture, Where interacting With the 
control may further include moving the representation based 
on the determined magnitude and direction, and Where con 
trolling the application may fur‘ther include controlling a 
selected application associated With an interaction element 
adjacent to the moved representation. The user’s gesture may 
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be an enabling gesture, Where the control may be displayed 
based on recognizing the enabling gesture. 
[0008] In additional examples, displaying the representa 
tion of the user in the central region may further include 
displaying the representation of the user outside the central 
region, displaying a target image in the central region, recog 
niZing, from at least a third image, a realignment gesture, 
moving the representation in relation to the target image, 
based on the realignment gesture, and displaying the moved 
representation in the central region if the moved representa 
tion is aligned With the target image. The control may further 
include at least eight interaction elements disposed radially in 
relation to the central region. RecogniZing the user’s gesture 
may further include recogniZing a ?rst displacement in a ?rst 
direction, and recogniZing a second displacement in a second 
direction. 
[0009] In other examples, interacting With the control may 
include deactivating the control or activating a mouse control 
mode. In the mouse control mode, further gestures, such as 
?nger motions, may be mapped to mouse events. The process 
may also include recogniZing an identity of the user, and 
selecting the interaction elements based on the recogniZed 
identity. The user’s gesture may be recogniZed if detected in 
front of a plane de?ned at a predetermined distance in front of 
a camera. Controlling the application may further include 
interacting With a media center. 
[0010] In another general implementation, a computer pro 
gram product is tangibly embodied in a machine-readable 
medium. The computer program product includes instruc 
tions that, When read by a machine, operate to cause data 
processing apparatus to recogniZe, from ?rst and second 
images, a user’s gesture, to display a representation of the user 
in a central region of a control that further includes interaction 
elements disposed radially in relation to the central region, to 
interact With the control based on the recogniZed user’s ges 
ture, and to control an application based on interacting With 
the control. 
[0011] In a further general implementation, a device 
includes a user interface and a processor. The user interface is 
con?gured to display a representation of a user in a central 
region of a control that further includes interaction elements 
disposed radially in relation to the central region. The proces 
sor is con?gured to recogniZe, from ?rst and second images, 
a user’s gesture, to interact With the control based on the 
recogniZed user’s gesture, and to control an application based 
on interacting With the control. 
[0012] The details of one or more implementations are set 
forth in the accompanying draWings and the description, 
beloW. Other features and advantages of the disclosure Will be 
apparent from the description and draWings, and from the 
claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 is a contextual diagram demonstrating 
enhanced input using recogniZed gestures. 
[0014] FIG. 2 is a block diagram of an exemplary device. 
[0015] FIG. 3 and 17 are ?oWchar‘ts of exemplary pro 
cesses. 

[0016] FIGS. 4, 7 to 10 and 12 to 15 illustrate exemplary 
gestures and concomitant control interactions. 
[0017] FIGS. 5 and 11 depict exemplary hand poses or 
gestures. 
[0018] FIG. 6 and 16 illustrate several example control 
shapes and con?gurations. 
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[0019] FIG. 18 illustrates an example of the exterior 
appearance of a computing device 1801 that further includes 
a processor and a user interface. 

[0020] FIG. 19 is a block diagram illustrating the internal 
architecture of the computer shoWn in FIG. 18. 
[0021] Like reference numbers represent corresponding 
parts throughout 

DETAILED DESCRIPTION 

[0022] A camera such as a depth camera may be used to 
control a media computer or hub, using the enhanced control 
described herein, based on the recognition of gestures or 
changes in gestures of a user. Unlike touch-screen systems 
that suffer from the deleterious, obscuring effect of ?nger 
prints, gesture-based input alloWs photos, videos, or other 
images to be clearly displayed or otherWise output based on 
the user’s natural body movements or poses. With this advan 
tage in mind, the enhanced control may be extended to rec 
ogniZe other gestures that can manipulate visual output in 
other Ways, to intuitively invoke other media applications or 
other functions such as functions that play music or other 
sounds, to interact With other applications, or to navigate in 
virtual environments or universes. 
[0023] As used herein throughout, a “gesture” is intended 
to refer to a form of non-verbal communication made With 
part of a human body, and is contrasted With verbal commu 
nication such as speech. For instance, a gesture may be 
de?ned by a movement, change or transformation betWeen a 
?rst position, pose, or expression and a second pose, position 
or expression. Common gestures used in everyday discourse 
include for instance, an “air quote” gesture, a boWing gesture, 
a curtsey, a cheek-kiss, a ?nger or hand motion, a genu?ec 
tion, a head bobble or movement, a high-?ve, a nod, a sad 
face, a raised ?st, a salute, a thumbs-up motion, or a ?nger 
pointing gesture. A gesture may be detected using a camera, 
such as by analyZing an image of a user, using a tilt sensor, 
such as by detecting an angle that a user is holding or tilting a 
device, or by any other approach. 
[0024] A body part may make a gesture (or “gesticulate”) 
by changing its position (i.e. a Waving motion), or the body 
part may gesticulate Without changing its position (i.e. by 
making a clenched ?st gesture). Although the enhanced con 
trol uses, as examples, hand and arm gestures to effect the 
control of functionality via camera input, other types of ges 
tures may also be used. 
[0025] FIG. 1 is a contextual diagram demonstrating 
enhanced input using recogniZed gestures. In FIG. 1, user 101 
(“Bob”) is standing in front of a display 102 of a media hub 
103 and a camera 104, listening to music played at a soft 
volume. The user’s right arm 105, right hand 106, and torso 
107 are Within the ?eld-of-vieW 109 of the camera 104. 
[0026] To indicate his desire to have the media hub 103 
raise the volume of the music, the user 101 gesticulates by 
extending his right arm 105 and right hand 106 toWard the 
camera 104 and in front of his torso 107, and moving his right 
arm 106 in an upWard motion. The media hub 103 recogniZes 
the palm-forWard, ?nger extended pose of the user’s right 
hand 106 as signifying that a gesture-based control input is 
forthcoming. Put another Way, if the user’s right hand 106 did 
not form the palm-forWard, ?ngers extended pose (eg if the 
user’s right hand 106 Were curled in a ball), the media hum 
103 may ignore the user’s motions or gestures. 
[0027] From a portion 110 of an image, the face of the user 
101 is detected and recogniZed, identifying the user 101 as 
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“Bob.” From a portion 111 of the image, a pose of the hand 
106, in this case a pose in Which the palm is forWard, and all 
?ve ?ngers are fully extended and separated, is detected. 
From a second image, the change in position of the hand 111 
is also detected or otherWise determined, alloWing for the 
automatic determination or recognition of the gesture per 
formed by the upWard arm motion of the arm 105. 
[0028] An enhanced control 114 is displayed in a user inter 
face 1 12. In this example, the Wheel-shaped enhanced control 
114 includes eight interaction elements 115, each associated 
With one or more icons, functions, and applications. For 
instance, interaction element 11511 is associated With a Web 
broWser function, interaction element 1150 is associated With 
a user- speci?c photo album function, interaction element 
115d is associated With a VOLUME DOWN function, interaction 
element 115e is associated With an e-mail function, interac 
tion element 115f is associatedWith a DISABLE CONTROL func 
tion, interaction element 115g is associated With a user-spe 
ci?c music function, and interaction element 115h is 
associated With a VOLUME UP function. The interaction ele 
ments 115 may be universal to all users of the media hum 103, 
or they may be determined or selected based on a recogniZed 
identify of the user 101. 
[0029] Although the enhanced control 114 is illustrated 
With a tWo-dimensional Wheel With a hub-and-spoke appear 
ance, in other implementations other shapes can be used. For 
instance, the enhanced control 114 may be linear, triangular, 
three-dimensional, square, or the enhanced control 114 may 
occupy a circular sector. The enhanced control 114 may be 
generally asymmetrical or symmetrical. 
[0030] Additionally, the enhanced control 114 need not be 
aligned at the center of the user interface 112, or be ?xed at a 
single position Within the user interface 112 at all. For 
instance, as the user interface 112 displays other objects than 
the enhanced control or regions of the user interface 112 
become obfuscated, the enhanced control may dynamically 
reposition itself, change it’s shape, or change the number of 
interaction elements displayed. Further, in addition to being 
dynamically chosen for a particular recogniZed user or may 
be uniformly selected for all users, and feWer or more then the 
illustrated number of interaction elements may be chosen. 
[0031] Based upon the recogniZed ‘upWard motion of the 
arm 105’ gesture, a representation 116 (in this case, a hand 
shaped cursor) moves from central region 117 of the control 
114 to overlap or be adjacent to interaction element 115h, 
thereby causing an interaction With the interaction element 
1 15h. Such an interaction calls, invokes or otherWise executes 
the VOLUME UP function associated With the interaction ele 
ment 1 15h, further causing the volume of the music output by 
the media hub 103 to increase. 
[0032] FIG. 2 is a block diagram of a device 200 used to 
implement enhanced input. Brie?y, and among other things, 
the device 200 includes a user interface 201, a storage 
medium 202, a camera 204, a processor 205, and a tilt sensor. 
The user interface 201 is a mechanism for alloWing a user to 
interact With the device 200, or With applications invoked by 
the device 200. The user interface 201 may provide a mecha 
nism for both input and output, alloWing a user to manipulate 
the device or for the device to produce the effects of the user’s 
manipulation. The device 200 may utiliZe any type of user 
interface 201, such as a graphical user interface (GUI), a voice 
user interface, or a tactile user interface. 

[0033] The user interface 201 may be con?gured to render 
a visual display image. For example, the user interface 201 



US 2009/0217211Al 

may be a monitor, a television, a liquid crystal display (LCD), 
a plasma display device, a projector With a projector screen, 
an auto-stereoscopic display, a cathode ray tube (CRT) dis 
play, a digital light processing (DLP) display, or any other 
type of display device con?gured to render a display image. 
The user interface 201 may include one or more display 

devices. In some con?gurations, the user interface 201 may 
be con?gured to display images associated With an applica 
tion, such as display images generated by an application, 
including an object or representation such as an avatar. 

[0034] The storage medium 202 stores and records infor 
mation or data, an may be an optical storage medium, mag 
netic storage medium, ?ash memory, or any other storage 
medium type. Among other things, the storage medium is 
encoded With an enhanced control application 207 that effects 
enhanced input using recogniZed gestures. 
[0035] The camera 204 is a device used to capture images, 
either as still photographs or a sequence of moving images. 
The camera 204 may use the light of the visible spectrum or 
With other portions of the electromagnetic spectrum, such as 
infrared. For example, the camera 204 may be a digital cam 
era, a digital video camera, or any other type of device con 
?gured to capture images. The camera 204 may include one or 
more cameras. In some examples, the camera 204 may be 
con?gured to capture images of an object or user interacting 
With an application. For example, the camera 204 may be 
con?gured to capture images of a user or person physically 
gesticulating in free-space, or otherWise interacting With an 
application Within the ?eld of vieW of the camera 204. 

[0036] The camera 204 may be a stereo camera, a time-of 
?ight camera, or any other camera. For instance the camera 
204 may be an image detector capable of sampling a back 
ground image in order to detect motions and, similarly, ges 
tures of a user. The camera 204 may produce a grayscale 
image, color image, or a distance image, such as a stereo 
camera or time-of-?ight camera capable of generating a dis 
tance image. A stereo camera may include tWo image sensors 
that acquire images at slightly different vieWpoints, Where a 
processor compares the images acquired from different vieW 
points to calculate the distance of parts of the images. A 
time-of-?ight camera may include an emitter that generates a 
pulse of light, Which may be infrared light, Where the time the 
pulse of light travels from the emitter to an object and back to 
a sensor is measured to calculate the distance of parts of the 
images. 
[0037] The device 200 is electrically connection to and in 
operable communication With, over a Wireline or Wireless 
pathWay, the camera 204 and the user interface 201, and is 
con?gured to control the operation of the processor 205 to 
provide for the enhanced control. In one con?guration, the 
device 200 uses the processor 205 or other control circuitry to 
execute an application that provides for the enhanced camera 
based input. 
[0038] Although the device 200 has been described as a 
personal computer (PC) or set top box, such a description is 
made merely for the sake of brevity, and other implementa 
tions or manifestations are also contemplated. For instance, 
the device 200 may be implemented as a television, an ultra 
mobile personal computer (UMPC), a mobile intemet device 
(MID), a digital picture frame (DPF), a portable media player 
(PMP), a general-purpose computer (e.g., a desktop com 
puter, a Workstation, or a laptop computer), a server, a gaming 
device or console, or any other type of electronic device that 
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includes a processor or other control circuitry con?gured to 
execute instructions, or any other apparatus that includes a 
user interface. 

[0039] In one example implementation, input occurs by 
using a camera to detect images of a userperforming gestures. 
For instance, a mobile phone can be placed on a table and may 
be operable to generate images of a user using a face-forWard 
camera. Alternatively, the gesture may be recogniZed or 
detected using the tilt sensor 209, such as by detecting a “tilt 
left” gesture to move a representation left and to select an 
interaction element disposed on the left side of a control, or by 
detecting a “tilt forWard and right” gesture to move a repre 
sentation up and to the right of a neutral position, to select an 
interaction element disposed on an upper right side of a con 
trol. 
[0040] The tilt sensor 209 may thus be any type ofmodule 
operable to detect an angular position of the device 200, such 
as a gyroscope, or a camera-based optical ?oW tracker. In this 
regard, image-based input may be supplemented With or 
replaced by tilt-sensor input to perform functions or com 
mands desired by a user. Put another Way, detection of a user’s 
gesture may occur Without using a camera. By moving the 
device in the same kind of stroke pattern that is visualiZed on 
the control on the user interface, the user is enabled to control 
the same interface or application in a straightforward manner. 

[0041] FIG. 3 is a ?owchart illustrating a computer-imple 
mented process 300 that effects enhanced input using recog 
niZed gestures. Brie?y, the computer-implemented process 
300 includes recognizing, from ?rst and second images, a 
user’s gesture, and displaying a representation of the user in a 
central region of a control that further includes interaction 
elements disposed radially in relation to the central region. 
The process also includes interacting With the control based 
on the recogniZed user’s gesture, and controlling an applica 
tion based on interacting With the control. 
[0042] In further detail, When the process 300 begins 
(S301), a user’s gesture is recogniZed from ?rst and second 
images (S302). The ?rst and second images may be derived 
from individual image snapshots or from a sequence of 
images that make up a video sequence. Each image captures 
position information that alloWs an application to determine a 
pose, position, expression, stature, or other state of a user or 
portion of the user. 
[0043] Accordingly, from the tWo images, the gesture may 
be derived that de?nes an idea, opinion, emotion, communi 
cation, command, demonstration or expression of the user. 
For instance, the user’s gesture may be a single or multiple 
?nger gesture; a single hand gesture; a single hand and arm 
gesture; a single hand and arm, and body gesture; a bimanual 
gesture; a change in head pose or posture; a change in an eye 
position; a change in a facial expression; a change in a body 
pose or posture, or a transformation of any other expressive 
body state. 
[0044] For brevity, the body part or parts used to perform 
relevant gestures are generally referred to as a “control 
object.” For instance, the user may express a command using 
their entire body or With other physical objects, in Which case 
their entire body or the other physical objects may be the 
control object. A user may more subtly express a command by 
blinking their eye, by ?aring their nostrils, or by Wiggling a 
?nger, in Which case the eyelid, nose, or ?nger may be the 
control object. The user’s gesture in a single image orbetWeen 
tWo images may be expressive of an enabling or “engage 
ment” gesture. 
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[0045] There are many Ways of determining a user’s gesture 
from a camera image. For instance, the gesture of “drawing a 
circle in the air” or “sWiping the hand off to one side” may be 
detected by a gesture analysis and detection process using the 
hand, arm, body, head or other object position information. 
Although the gesture may involve a tWo- or three-dimen 
sional position displacement, such as When a sWiping gesture 
is made, in other instances the gesture includes a transforma 
tion Without a concomitant position displacement. For 
instance, if a hand is signaling “stop” With ?ve outstretched 
?ngers and palm forWard, the pose of the user changes if all 
?ve ?ngers are retracted into a ball With the palm remaining 
forWard and thus a gesture is expressed, even if the overall 
position of the hand or arm remains static. 

[0046] Gestures may be detected using heuristic tech 
niques, such as by determining Whether the hand position 
information passes explicit sets of rules. For example, the 
gesture of “sWiping the hand off to one side” can be identi?ed 
if the folloWing gesture detection rules are satis?ed: (l) the 
change in horiZontal position is greater than a prede?ned 
distance over a time span that is less than a prede?ned limit; 
(2) the horiZontal position changes monotonically over that 
time span; (3) the change in vertical position is less than a 
prede?ned distance over that time span; and (4) the position at 
the end of the time span is nearer to (or on) a border of the 
hand detection region than the position at the start of the time 
span. 
[0047] Some gestures utiliZe multiple rule sets that are 
executed and satis?ed in an explicit order, Where the satisfac 
tion of a rule set causes a system to change to a state Where a 
different rule set is applied. This system may be unable to 
detect subtle gestures, in Which case Hidden Markov Models 
may be used, as these models alloW for chains of speci?c 
motions to be detected, but also consider the overall probabil 
ity that the motions suf?ciently ?t a gesture. 
[0048] An engagement gesture activates or invokes func 
tionality that monitors other images for gesture-based com 
mand inputs, and ignores random or background body 
motions. In one example, the engagement gesture is a speci?c 
hand pose or hand motion sequence gesticulated in a tracking 
region of a camera in front of a display that is held for a 
predetermined amount of time. One example gesture is a hand 
pose in Which the hand is held in an upright position With all 
?ngers and thumb spread apart Widely. 
[0049] In addition to body, arm, or hand gestures, ?nger 
pointing gestures can be recogniZed from one or more 
images. For instance, a “point left” gesture can be made With 
the tip of a user’s ?nger and detected by analyZing an image 
of a ?nger. Fingerprint analysis or other approaches can be 
used to determine the direction of a pointing ?ngertip. In 
other example implementations, and as noted above, a gesture 
can be detected Without using a camera, such as Where the 
gesture is a verbal gesture or is detected using a tilt sensor or 
accelerometer. 

[0050] FIG. 4 illustrates an exemplary engagement gesture 
and a user interface that results from the engagement gesture. 
In particular, tWo images of the user 401 captured by the 
camera 402 capture the user’s arm gesticulating from a doWn 
Ward ?rst position 404 to an extended, palm-facing-forWard 
second position 405. The performance of this gesture by the 
user 401 causes a representation 406 of the user to be dis 
played Within the user interface 407, as Well as a target image 
409 (cross-hairs) to be displayed in the center of the user 
interface 407. As described in further detail beloW, since, 
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upon performing the gesture, the hand 410 of the user is not 
centered in the ?eld-of-vieW 411 of the camera 402, the 
representation 406 appears in the loWer right comer of the 
user interface 407, potentially invoking a realignment pro 
cess. 

[0051] In addition to recogniZing gestures or changes in 
gestures, other information may also be determined from the 
images. For example, a facial detection and recognition pro 
cess may be performed on the images to detect the presence 
and identity of users Within the image. Identity information 
may be used, for example, to determine or select available 
options or interaction elements to display, or to determine 
Which of many users Within an image is to be designated as a 
controlling user if more than one user is attempting to engage 
the input functionality. 
[0052] In FIG. 4, a facial detection process identi?es 
regions 412 and 414 that include faces, and a facial recogni 
tion process determines the identities of the adult user 401 and 
the child (or unidenti?ed) user 415. From this determined 
identity information, the device may determine that a child is 
present or that the user 401 has a higher priority than the user 
415, and may thus display feWer options to the user via the 
control, or may disalloW the child user 415 from Wresting 
control of the device 416 from the adult user 401. 

[0053] If the user 401 has a higher priority than the user 
415, the user 401 may make a gesture that transfers control to 
the user 415, or that authorizes the user 415 to Wrest control. 
For instance, the user 401 may make a “pat on the head” 
gesture of user 415, thereby providing transferring control of 
the device to the user 415. Subsequent gestures by the user 
401 until the user 401 regains control via active (e.g. re 
gesticulating) measures or passive (e.g. time-out) measures. 
[0054] In addition to selectively recogniZing users’ gestures 
based on the identity of the user, other criteria can be used to 
?lter out irrelevant or unintentional “candidate” gestures, 
such as potential control gestures. For example, a plane may 
be de?ned at a predetermined distance in front of a camera, 
Where gestures that are made or performed on the far side of 
the plane from the camera are ignored, While gestures or 
potential gestures that are performed betWeen the camera and 
the plane are monitored, identi?ed, recogniZed, ?ltered, and 
processed as appropriate. The plane may also be de?ned 
relative to another point, position or object, such as relative to 
the user’s torso. 

[0055] So as to enable the input of complex commands and 
to increase the number of input options, the process for rec 
ogniZing the user’s gesture may further include recogniZing a 
?rst displacement in a ?rst direction, and recogniZing a sec 
ond displacement in a second direction, and aggregating these 
multiple displacements as a single gesture. Furthermore, the 
recognition of the user’s gesture may determine a magnitude 
and direction of the user’s gesture. 
[0056] Although a ?ngers-extended, palms-facing-forWard 
hand pose, shoWn as pose 501 in FIG. 5, is illustrated and 
described herein as an exemplary controlling hand pose, other 
hand poses, or changes or transitions betWeen hand poses, 
may also be recogniZed in a similar manner as engagement 
poses or gestures. Other hand poses that may be used to 
denote control or engagement include, for example, ?ngers 
upright, palms-facing-forWard hand pose 502; thumbs-up, 
?ngers curled hand pose 504; and ?ngers-extended-forWard, 
thumbs-up hand pose 505. 
[0057] Returning brie?y to FIG. 3, a representation of the 
user may be displayed in a central region of a control that 
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further includes interaction elements disposed radially in 
relation to the central region, such as When the enabling 
gesture is performed and recogniZed (S304). The representa 
tion of the user may be displayed to a novice user to prompt 
the user to interact With the interface, but may not be dis 
played for expert users Who are familiar With performing the 
gestures. The interface may be con?gured by a user to display 
or not display a representation of the user, such as by display 
ing a representation of the user in a tutorial mode, and not 
displaying the representation in a normal mode or an 
advanced mode. The interface may display a representation if 
a user performs an engagement gesture but does not perform 
a gesture to select an item Within a time limit. 

[0058] The shape and con?guration of the control may vary 
depending on a particular context, for example to be circular, 
square shaped, symmetrical or asymmetrical, linear, polygo 
nal, odd-shaped, or to take on the shape of a circular sector, 
Where the one or more interaction elements are disposed 
adjacent to the central region. In the case Where control is 
circular and the interaction elements are radially oriented, the 
control may be referred to as a “gesture Wheel.” 

[0059] An example gesture Wheel includes eight points of 
the compass associated With eight different functions, repre 
sented as icons. The Wheel may be centered on a target loca 
tion, such as a location at the center of a user interface or in an 
otherWise blank area of the user interface, such that the user 
can simply move the control object of their body in the gen 
eral direction of the function they intend to invoke, in order to 
invoke that function by their directional motion. Another 
example gesture Wheel includes feWer or more than eight 
interaction elements, or includes a variable number of inter 
action elements. For instance, the gesture Wheel may include 
a single interaction element, ten interaction elements, or doZ 
ens, hundreds, or thousands of interaction elements. 
[0060] A blank region determination function may itera 
tively locate a blank region of the screen, dynamically select 
a control shape and siZe, and present the dynamically selected 
control Within the iteratively located blank region. For 
instance, the control may repeatedly adjust itself to avoid 
overlapping a moving image in the user interface, such as a 
simulated bouncing ball. 
[0061] FIG. 6 illustrates several example shapes and con 
?gurations of the enhanced control. Control 601 is a circular 
control including eight icons 60211 to 602k emanating, hub 
and-spoke fashion, from a central region 604. The central 
region 604 is generally aligned With the center of the user 
interface 605. Control 606 is a circular sector-shaped control, 
occupying a 90° sector, including four icons 60711 to 607d 
also emanating, hub-and-spoke fashion, from a central region 
609 located adjacent to the loWer right corner of the user 
interface 610. 
[0062] Control 611 is a square-shaped control including 
eight icons 61211 to 612k located in block-shaped interaction 
regions 61411 to 614k around a center region that is generally 
aligned With the center of the user interface 615. Control 616 
is a generally circular-shaped and includes eight icons 61711 to 
617k emanating, hub-and-spoke fashion, from a central 
region 619, as Well as tWo icons 620a and 62019 that emanate 
from center region 619 along complex paths 621a and 62119 
on user interface 622. 

[0063] Paths 621 are “complex” as they are not solely linear 
and may require that a user gesticulate in more than one 
direction in order to activate an icon. For instance, activation 
of the icon 6201) may occur When the user gestures upWard 
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and to the left for a certain distance, then gestures left Without 
an upWard motion. Also notably, icon 62011 is associated With 
a DISABLE CONTROL icon and function that, When invoked, 
effects to disable or turn off the control 616. 

[0064] An interaction element includes any portion of the 
control that is associated With one or more functions or appli 
cations. For instance, each interaction element may include 
an icon that, When selected, invokes an application. If the 
control includes more than one interaction element, the appli 
cations that may be selected by Way of the control are each 
referred to as “candidate” application. 

[0065] In one con?guration Where the control is circular, an 
interaction element can be spoke-like, appearing as a line 
emanating from the center of the control and terminated by an 
icon that invokes a function or application. In this case, small 
gestures, such as those caused by body jitter, may be ignored 
or may be ineffective at invoking an application associated 
With the interaction element, unless the magnitude of the 
small gesture is suf?cient to cause the representation to travel 
the entire length of the spoke to reach the icon disposed at the 
far end of the spoke. 
[0066] In another application Where the control is pie 
shaped, the interaction element may de?ne a circular sector 
(pie-shaped) region, such that any motion (or motion that 
exceeds a threshold) of the representation into the interaction 
element Will cause the interaction element to invoke a func 
tion or application. The threshold may be effected by de?ning 
a visible or invisible guide-line separating the central region 
from the interaction elements (or an outer portion of the 
interaction elements), Where a guideline is selected based on 
proximity to the representation as the representation crosses 
the guideline. Such a con?guration may alloW for quicker 
selection of an interaction region, and may require less pre 
cision of motion by the user, or computational expense by the 
application to recogniZe ?ne motion. 
[0067] The threshold may be a function of distance and/or 
speed. Speci?cally, a threshold multiplier may adapt to a 
user’s style over a period of time, based upon the distance and 
speed that the user has performed previous gestures recorded 
over a period of time. Alternatively, the threshold-multiplier 
may adapt to a users style While the gesture is being per 
formed, based on the speed observed during the gesture. The 
threshold distance may be extended if the user moves more 
quickly (for users Whose style is to ?ail their arms Wildly), or 
shortened if the user moves more sloWly (for users Whose 
style is more deliberate). The threshold distance may be set 
according to the average distance is user has moved While 
performing previous gestures. 
[0068] The radius and angle of the spokes may vary accord 
ing to the likelihood that an item Will be selected, so that it is 
easier to select a likely item or interaction element. Speci? 
cally, and as shoW in user interface 624, the radius of the 
spoke 625 of a likely or popular item may be shorter than the 
spoke 626 associated With a normal item. Furthermore, there 
may be greater angle 627 betWeen the likely items than an 
angle 629 betWeen less popular items, thereby making it 
easier to select the likely item. The likelihood associated With 
of an item on the control 630, and thereby the property of its 
spoke, may depend on the popularity of the item, dynamically 
based on hoW many times the user has recently accessed the 
item, dynamically based on statistics about hoW many times a 
larger sampling of users have accessed the item, predeter 
mined based on an expectation of use of the item, or prede 
termined based on Which items a vendor Wants to promote. 












